Tris(4-chlorophenyl)methane (TCPMe) and tris(4-chlorophenyl)methanol (TCPMOH) are among the most recendy identified environmental contaminants. Despite their widespread comamination in the marine environment, human exposure to these compounds remains relatively unknown. We determined the concentrations of TCPMe, TCPMOH, and other persistent organochlorines such as polychlorinated biphenyls (PCBs), DDT and its metabolites, hexachlorocyclohexane isomers, hexachlorobenzene, and chlordane compounds (CHLs) 
Tris(4-chlorophenyl)methane (TCPMe) and tris(4-chlorophenyl)methanol (TCPMOH) are among the most recendy identified environmental contaminants. Despite their widespread comamination in the marine environment, human exposure to these compounds remains relatively unknown. We Briefly, approximately 2 g adipose tissue samples were homogenized with anhydrous Na2SO4 and extracted using a Soxhlet apparatus with a mixture of hexane and diethyl ether. We gravimetrically determined fat content from an aliquot of the extract. The extract was then added into a dry Florisil column to remove fat. Organochlorines were eluted with 150 mL 20% water in acetonitrile to a separatory funnel containing hexane and water. After partitioning, the hexane layer was concentrated and then passed through an 8-g activated Florisil column for fractionation. The 
Results and Discussion
Bioaccumulation characteristics of TCPMe and TCPMOH in humans. Mean, range, median, and geometric mean of concentrations of TCPMe, TCPMOH, and other OCs are given in Table 2 . The residue pattern order was PCBs > DDTs > HCHs > CHLs > HCB > TCPMe > TCPMOH. This observation was somewhat similar to that revealed in our recent investigations on the occurrence ofTCPMe and TCPMOH in 1-3,9,12) . To understand the metabolic capacity to TCPMe and TCPMOH in humans, data on these compounds in humans were compared with those in fish and marine mammals (seals and cetaceans) that we collected from Japanese coastal waters. As shown in Figure  1 , TCPMe concentrations in human adipose tissues were higher than those reported in fish and comparable to those in the larga seal, harbor porpoise, Dall's porpoise, and striped dolphin, but significantly lower than those in (20) , and Korea (21) , which showed increased OC concentrations with age. The less pronounced age-and sex-dependent accumulation in the present study might be due to the small number of samples analyzed, which makes it difficult to conclusively verify the age trend in humans.
Based on our results, the occurrence of TCPMe and TCPMOH in human adipose tissues suggest possible widespread contamination by these compounds in terrestrial environment. To date, the point sources of TCPMe and TCPMOH are still unknown. Jarman et al. (1) suggested that these compounds may be derived from synthetic polymers and acrylic fibers. On the other hand, Buser (10) and de Boer (11) suggested that TCPMe and TCPMOH are impurities in technical DDT and dicofol, respectively. However, no investigation has reported on the residues of TCPMe and/or TCPMOH in synthetic polymers and agrochemicals.
The only available evidence of the source of these compounds was technical DDT, in which TCPMe was detected at trace levels (10) . In the present study, we examined the relationship of concentrations of TCPMe/TCPMOH and DDTs to understand the possible source of these compounds detected in human samples. Significant correlation was found between concentrations of TCPMe/TCPMOH and DDTs (Figure 2 ). Significant correlations Environmental Health Perspectives * VOLUME 108 1 NUMBER 7 1 July 2000were also observed in other biologic samples previously reported, which includes harbor seals from Puget Sound in Washington State (22) ; eggs of birds and marine mammals from the Canadian Arctic and the United States (1); Caspian seals from Russia (3); coastal cetacean species from Hong Kong (9); and various fish species, harbor porpoises, and white-tailed sea eagles from the Baltic Sea (2) . Considering such links between environmental occurrence of TCPMe, TCP-MOH, and DDTs in various marine and terrestrial biota, it seems likely that technical DDT may be a plausible source for the presence of TCPMe and TCPMOH in humans.
The toxicologic impacts of TCPMe and TCPMOH residues on humans are currently unknown. Proliferation of the MFM-223 human breast cancer cell was induced after exposure to TCPMOH at the concentration of 5 imol/L (approximately 1.8 ppm) in vitro (5) . Concentrations of TCPMe and TCPMOH measured in fat-rich tissue such as human adipose and milk were, however, approximately 2 orders of magnitude lower than those representing an antiandrogenic effect. A recent study on the possible endocrine-disrupting effect of TCPMOH has revealed that this compound showed high affinity for androgen receptor binding, comparable to that of p,p'-DDE, a major breakdown product of insecticide DDT (7) . Considering these toxicologic observations, the high bioaccumulation potential of TCPMe and TCPMOH in the food chain, widespread contamination in marine environment, and their occurrence in human samples, further studies are necessary to obtain a better understanding of possible risk for wildlife and human health.
Contamination by other persistent OCs.
PCBs are the most abundant contaminants in human adipose tissues from Japan. Concentrations of PCBs ranged from 520 to 3,200 ng/g lipid weight (mean 1,700 ng/g lipid weight) ( Table 2 ). The sex-and age-dependent accumulation was less pronounced in these samples. The highest concentration of PCBs was found in a 73-year-old male patient who suffered from lung cancer. In general, mean concentrations of PCBs in males (1,900 ng/g lipid weight) were higher than those in females (1,400 ng/g lipid weight); however, no significant difference was noted. Our earlier survey on the temporal trend of OCs in human adipose tissue from Japan indicated that the decline of PCBs during the period 1975-1985 was extremely slow (23) . Because it was also observed that spatial variation in the OC residues in human adipose tissue samples in Japan was not large, it is possible to compare PCB concentrations reported during the period 1975-1985 with those from the present study to anderstand the temporal change (23) . As a result, PCB concentrations were comparable to those reported in 1985. This implies that the exposure to PCBs in humans from Japan is still occurring.
DDT levels found in human adipose tissue samples were in the range of 110-1,900 ng/g lipid weight (mean 780 ng/g lipid weight). p,p'-DDE was the most predominant metabolite (accounting for 96% of the total DDTs), indicating that humans have a high capacity to metabolize DDT compounds. Similar to PCBs, concentrations in males were higher than those in females, but no age trend was observed. This study provides some of the most recent data on the contamination status of DDTs in human adipose tissue from Japan. These results indicate that DDT residues have declined substantially as compared to those reported in 1985 (23) . However, it should be noted that humans have a long life span, leading to a long-term accumulation of persistent OCs with high lipophilicity and less biodegradability, like PCBs and DDTs.
We detected concentrations of HCHs in human adipose tissues ranging from 60 to 600 ng/g lipid weight. 3-HCH was the most abundant isomer, accounting for 99% of total HCHs. Chlordane compounds were detected at relatively high concentrations ranging from 65 to 710 ng/g lipid weight. The composition of the chlordane compounds (in order of concentration) was trans-nonachlor (64%), oxychlordane (23%), cis-nonachlor (11%), trans-chlordane (1.4%), and cis-chlordane (0.6%). The lowest levels among the classic OCs was HCB, which ranged from 22 to 68 ng/g lipid weight.
To understand the extent of recent OC contamination in human adipose tissue from Japan, we compared OC residues reported for several countries worldwide. The cited data are not fully representative of nationwide contamination status (Table 3 (23) . HCB concentrations in humans from Japan were lower than in many other countries. It is interesting to consider that CHLs were relatively scarcely reported in human adipose tissue samples. Greater CHL residues were found in humans from Japan as compared to those from Canada, the United States, and Poland. Relatively high concentrations of CHLs were also reported in human breast milk from Japan (38) . In VOLUME 108 1 NUMBER 7 July 2000 * Environmental Health Perspectives ---Japan, CHLs were mainly used for termite control (39) , and the use of these compounds was banned in 1986. Time-trend monitoring revealed that CHL residues exhibited increasing trend until 1985 (23 
